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6) E3 Claim(s) 1.3.9. 16-19.24.25.45-48 and 55 is/are rejected. 
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DETAILED ACTION 
Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

2. Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 1 50 words. It is important that 
the abstract not exceed 150 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. The form and legal phraseology 
often used in patent claims, such as "means" and "said," should be avoided. The 
abstract should describe the disclosure sufficiently to assist readers in deciding whether 
there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as, 'The 
disclosure concerns," "The disclosure defined by this invention," 'The disclosure 
describes," etc. 

3. The abstract of the disclosure is objected to because it includes legal 
phraseology that should be avoided. The use of the word "said" should be avoided in 
an abstract. Correction is required. See MPEP § 608.01(b). 



Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 1 and 45 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
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Claim 1 recites the limitations "said polarizing surface" in line 12 th line of the 
claim. There is insufficient antecedent basis for this limitation in the claim. Antecedent 
basis exists for a polarizing beam splitting surface, not a polarizing surface. 

Claim 45 is unclear. It is unclear what is meant by the phrase "the beam splitter 
having a polarizing beam splitting surface and reflective surface at opposite sides of 
said polarizing beam splitting surface". How can a polarizing beam splitting surface be 
on an opposite side of itself? 



Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
(e) the invention was described in- 

(1) an application for patent, published under section 122(b), by another filed in the United States 
before the invention by the applicant for patent, except that an international application filed under the 
treaty defined in section 351 (a) shall have the effect under this subsection of a national application 
published under section 122(b) only if the international application designating the United States was 
published under Article 21(2)(a) of such treaty in the English language; or 

(2) a patent granted on an application for patent by another filed in the United States before the 
invention by the applicant for patent, except that a patent shall not be deemed filed in the United 
States for the purposes of this subsection based on the filing of an international application filed under 
the treaty defined in section 351 (a). 

7. Claims 1 , 9, 16-1 9, 24-25, and 45-46 are rejected under 35 U.S.C. 102(e) as 
being anticipated by U.S. Patent No. 6,331,910 to Dultz et al. 

Referring to claim 1 , Dultz et al. discloses all the limitations of the claimed 
method. Dultz et al. discloses a switching method comprising: providing an input beam 
onto a polarizing beam splitting surface (1) for splitting the input beam into two beam 
components of different polarizations propagating along different optical paths; passing 
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the input beam components of different polarizations through a controllable polarization 
rotating medium (6) operable to selectively affect the polarization of each of the beam 
components; and directing (7) the beam components that have passed through the 
polarization rotating medium onto the polarizing beam splitting surface (1) to produce at 
least one output beam propagating towards at least one selected output channel, 
depending on a current mode of the medium. See the figures of the reference along 
with their respective portions of the specification. 

Referring to claim 9, Dultz et al. discloses all the limitations of the claimed 
method. Dultz et al. discloses a switching method comprising the step of providing 
incidence of the split beam components of the input beam onto the medium with an 
incidence angle. 

Referring to claim 16, Dultz et al. discloses all the limitations of the claimed 
device. Dultz et al. discloses a switch device comprising: a polarizing beam splitting 
surface (1 ) capable of splitting an input beam into two beam components of different 
polarizations and directing the split beam components to propagate along different 
optical paths, and capable of combining two beam components of different polarizations 
to produce at least one output beam; a controllable polarization rotating medium (6) 
within the optical paths of the input beam components, and selectively operable to affect 
the polarization thereof; and beam directing means (7) accommodated in optical path of 
the beam the beam components passed through the polarization rotating medium for 
directing the beam components onto the polarizing beam splitting surface to produce at 
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least one output beam propagating towards at least on selected output channel. See 
the figures of the reference along with their respective portions of the specification. 

Referring to claim 17, Dultz et al. discloses all the limitations of the claimed 
device. Dultz et al. discloses a switch device wherein the medium is based on an 
electro-optic effect. It is disclosed as an electro-optical element (6). 

Referring to claim 18, Dultz et al. discloses all the limitations of the claimed 
device. Dultz et al. discloses a switch device wherein the electro-optic effect is a linear 
effect. 

Referring to claims 19, Dultz et al. discloses all the limitations of the claimed 
device. Dultz et al. discloses a switch device wherein the medium is made of a 
ferroelectric liquid crystal. See col. 4, line 7. 

Referring to claim 24, Dultz et al. discloses all the limitations of the claimed 
device. Dultz et al. discloses a switch device wherein the medium is made of a liquid 
crystal (LC) material. 

Referring to claim 25, Dultz et al. discloses all the limitations of the claimed 
device. Dultz et al. discloses a switch device operating as a 1x2 switch. 

Referring to claim 45, Dultz et al. discloses all the limitations of the claimed 
method. Dultz et al. discloses an optical device comprising: a beam splitter made of 
controllable polarization rotating material shiftable between its inoperative mode, which 
does not effect polarization of a beam passing therethrough, and an operative state, in 
which it affects polarization of a beam passing therethrough, the beam splitter having a 
polarizing beam splitting surface and reflective surfaces at opposite sides of the beam 
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splitter, the polarizing beam splitting surface being capable of splitting a non-polarized 
input beam into two beam components of different polarizations and directing the split 
beam components to propagate along different optical paths towards the corresponding 
reflective surfaces, and capable of combining beam components of different polarization 
states, directed onto the polarizing beam splitting surface by the reflective surfaces, 
producing at least one output beam propagating towards the selected output channel. 

Referring to claim 46, Dultz et al. discloses all the limitations of the claimed 
method. Dultz et al. discloses an optical device that operates as a 1x2 switch. 

8. Claim 55 is rejected under 35 U.S.C. 102(e) as being anticipated by U.S. Patent 
No. 6,160,665 to Yuan. 

Referring to claim 55, Yuan discloses all of the limitations of the claimed 
invention. Yuan discloses a method for splitting an unpolarized input beam into two 
output beam components including: directing the input beam (p1 ) onto a first polarizing 
beam splitting surface (501 ), obtaining two beam components of different polarizations; 
directing at least one of the beam components, onto a filtering means comprising a 
second polarizing beam splitting surface (507), filtering the light to correct for an noise 
created by the first polarizing beam splitter. See Fig. 5C and the respective portion of 
the specification. 



Claim Rejections - 35 USC § 103 
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9. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 0. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

1 1 . Claims 3, 47 and 48 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over U.S. Patent No. 6,331 ,910 to Dultz et al. in view of U.S. Patent No. 5,363,228 to 
DeJule et al. 

Referring to claim 3, all of the limitations of the claimed invention have been 
disclosed by Dultz et al., except Dultz et al. does not disclose at least one output beam 
being directed towards an additional polarizing beam splitting surface, and passing the 
split beam s through an additional controllable polarization rotating medium, and 
directing the beam components using additional beam directing means to produce at 
least on additional output beam. DeJule et al. disclose a beam splitting switch that is 
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used in series with other beam splitting switches for the purpose of increasing the 
number of output ports. Since Dultz et al. and DeJule et al. are both from the same filed 
of endeavor, the purpose disclosed by DeJule et al. would have been recognized in the 
pertinent art of Dultz et al. It would have been obvious to a person having ordinary skill 
in the art at the time of invention to link several of the switches disclosed by Dultz et al. 
in series with each other for the purpose of increasing the number of output ports for the 
switching system. 

Referring to claim 47, all the limitations of the claimed invention are disclosed by 
Dultz et al. in view of DeJule et al. Dultz et al. discloses the switching device, while 
DeJule et al. discloses similar switching devices linked together to form a multi-stage 
switch capable of forming a 1XN or 2xN switch. By linking the switches disclosed by 
Dultz et al. in the manner disclosed by DeJule et al., an optical switch including all the 
limitations of the claimed invention is formed. 

Referring to claim 48, all the limitations of the claimed invention are disclosed by 
Dultz et al. in view of DeJule et al. By connecting the switches disclosed by Dultz et al. 
in the manner disclosed by DeJule et al., a device is formed that includes all the 
limitations of the claimed invention. 

Allowable Subject Matter 

1 2. Claims 2, 4-8, 1 0-1 5, 20-23, 26-44, and 49-44 would be allowable if rewritten to 
overcome the rejection(s) under 35 U.S.C. 1 12, second paragraph, set forth in this 
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Office action and to include all of the limitations of the base claim and any intervening 
claims. 

1 3. The following is a statement of reasons for the indication of allowable subject 
matter: 

Referring to claim 2, the prior art does not disclose all the limitations of the 
claimed method, including having the input beam pass through the controllable 
polarization rotating medium prior to being split into two beam components of different 
linear polarization states. 

Referring to claims 4 and 5, the prior art does not disclose all the limitations of 
the claimed method, including operating the controllable polarization rotating medium to 
be in its operative mode, in which it affects the polarizations of the beam components, 
thereby producing two output beams. 

Referring to claim 6-8, the prior art does not disclose all the limitations of the 
claimed method, including the step of passing at least one of the split beam 
components of the input beam through an optical filtering means accommodated in the 
optical path of at least one split beam component, to filter light that has interacted with 
the polarizing beam splitting surface to correct for an error introduced by the polarizing 
beam splitting surface. 

Referring to claim 10, the prior art does not disclose all the limitations of the 
claimed method, including the medium being operated to provide a desired difference in 
phase delay in a range 0-% between two principal axes of the medium, thereby 

enabling to obtain desirable partition between the two output channels. 
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Referring to claim 1 1 , the prior art does not disclose all the limitations of the 
claimed method, including use of the method for multicast switching. 

Referring to claim 12, the prior art does not disclose all the limitations of the 
claimed method, including the medium being operated to provide a desired difference in 
phase delay in a range 0-% between two principal axes of the medium, one of the 

output channels being blocked, thereby enabling variable attenuating. 

Referring to claim 13, the prior art does not disclose all the limitations of the 
claimed method, including the medium being selected to compensate for a hysteresis 
phenomenon occurring in the medium. 

Referring to claim 14, the prior art does not disclose all the limitations of the 
claimed method, including an electrostatic field applied to the medium is selected so as 
to fit phases of the beam components passing therethrough, thereby compensating for 
a phase shift caused by beam reflection effects during the beam propagation. 

Referring to claim 15, the prior art does not disclose all the limitations of the 
claimed method, including an electrostatic field applied to the medium such as to cause 
a difference of % in phase delay between the split beam components of different 

polarizations, the method thereby enabling to reduce switching differential voltage 
requirements. 

Referring to claim 20, the prior art does not disclose all the limitations of the 
claimed invention, including the ferroelectric crystal being lithium niobate. 

Referring to claim 21, the prior art does not disclose all the limitations of the 
claimed invention, including the electro-optic effect being a quadratic effect. 
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Referring to claims 22 and 23, the prior art does not disclose all the limitations of 
the claimed invention, including the medium being made of ceramics. 

Referring to claims 26-30 and 37, the prior art does not disclose all the limitations 
of the claimed invention, including the polarization rotating medium comprising two 
elements and the beam directing means reflecting the input beam towards the 
polarization rotating elements. 

Referring to claims 31-36 and 38, the prior art does not disclose all the limitations 
of the claimed invention, including the beam directing means at least partly incorporated 
within the controllable polarization rotating medium. 

Referring to claim 39, the prior art does not disclose all the limitations of the 
claimed invention, including the polarizing beam splitting surface is a surface of a 
polarizing cubic beam splitter, which has three truncated corners forming three locally 
adjacent facets, such that the intermediate facet intercepts with a plane of the polarizing 
beam splitting surface, the polarization rotating means being in the form of a plate 
accommodated at the intermediate facet outside of the beam splitter and having a 
reflective surface. 

Referring to claim 40, the prior art does not disclose all the limitations of the 
claimed invention, including the polarizing beam splitting surface is a surface of a 
polarizing beam splitter cube, the beam directing means including reflective surfaces of 
the polarizing beam splitter. 

Referring to claim 41 , the prior art does not disclose all the limitations of the 
claimed invention, including the beam directing means beaing accommodated in the 
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optical path of the split beam components of the input beam to direct the beam 
components to the polarization rotating means. 

Referring to claims 42-44, the prior art does not disclose all the limitations of the 
claimed invention, including an optical filtering means accommodated in the optical path 
of at least one of the split beam components propagating towards the controllable 
polarization rotating medium. 

Referring to claim 49, the prior art does not disclose all the limitations of the 
claimed method, including blocking of the output of a third switch device to prevent light 
output. 

Referring to claim 50, the prior art does not disclose all the limitations of the 
claimed method, including blocking of the output of a third switch device to prevent light 
output. 

Referring to claim 51 , the prior art does not disclose all the limitations of the 
claimed method, including the medium being operated to provide a desired difference in 
phase delay in a range 0-% between two principal axes of the medium. 

Referring to claim 52, the prior art does not disclose all the limitations of the 
claimed method, including the medium being operated to provide a desired difference in 
phase delay in a range 0-% between two principal axes of the medium. 

Referring to claim 53, the prior art does not disclose all the limitations of the 
claimed method, including the medium being selected to compensate for a hysteresis 
phenomenon occurring in the medium. 
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Referring to claim 54, the prior art does not disclose all the limitations of the 
claimed method, including the operation of the controllable polarization rotating medium 
is appropriately controlled such as to cause a difference of % in phase delay between 

the split beam components of different polarizations. 

Conclusion 

14. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

U.S. Patent No. 6,360,037 to Riza 
U.S. Patent No. 6,360,034 to Chang 
U.S. Patent No. 6,275,312 to Derks et al. 
U.S. Patent No. 6,137,619 to Chen et al. 
U.S. Patent No. 6,049,404 to Wu et al. 
U.S. Patent No. 5,724,165 to Wu 
Each of these references discloses a optical switch similar to the claimed 
invention. 

1 5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin S Wood whose telephone number is (703) 605- 
5296. The examiner can normally be reached on Monday-Thursday (7am - 5:30 pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney B Bovernick can be reached on (703) 308-4819. The fax phone 
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numbers for the organization where this application or proceeding is assigned are (703) 
872-9318 for regular communications and (703) 872-9319 for After Final 
communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 307- 
0956. 



KSW 

March 28, 2002 
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